Introduction
Endovascular therapy of arterial aneurysms is today an alternative treatment to open surgical intervention. However, migration and fractures of stent struts of the endostent can lead to serious complications. [1] [2] [3] [4] We present a unique case where a hygroma developed 14 months after insertion of three overlapping Viabahn stent grafts in an endovascular exclusion of a superficial femoral artery (SFA) aneurysm. The possible underlying causes and treatment options are discussed.
Presentation of case
An 80-year-old male with a pulsating swelling in the left thigh was referred to our department and diagnosed with an aneurysm (4 cm × 5 cm) in the superficial femoral artery (SFA). The patient was lost to follow up due to a long term stay abroad. Three years later, he represented complaining of soreness in the thigh. No ischemic symptoms were reported and his dorsalis pedis pulse was palpable. Duplex ultrasonography and computed tomography angiography (CTA) revealed an increase in aneurysm diameter to 54 cm × 6 cm.
The patient had an elevated temperature associated with elevated leukocytes due to pneumonia and brucellosis in the blood. After six weeks of intravenous antibiotic treatment, endovascular therapy of the aneurysm was performed. Using an antegrade approach the aneurysm was excluded with three VIABAHN ® Endoprosthesis (10 mm × 15 cm, 11 mm × 10 cm, 11 mm × 10 cm) (Gore Medical, Flagstaff, US). Post dilatation was performed with a Fox plus balloon 10 mm (Abbott Vascular) (Fig. 1) .
At six weeks follow up ultrasound duplex showed a patent endoprosthesis without stent deformation or stenosis, no signs of rupture and a thrombosed aneurysm sac. One year follow up with duplex scanning confirmed a thrombosed aneurysm, normal arterial flow patterns within the stent-grafts and no signs of complications. Approximately 3 months later the patient noted a progressive swelling in the medial left thigh. A CTA fourteen months after the primary insertion of endostents depicted a hygroma in and around the old aneurysm sac and raised a suspicion of kinking of the endograft systems. 200 mL of seroanguinolent fluid was aspired from the hygroma under ultrasound guidance. Culture of the fluid revealed no growth of bacterial organisms.
Due to immediate recurrence of the hygroma the lesion was explored surgically. The stent-grafts were found to completely exit and re-enter the SFA lumen through an inside-out proximal perforation of the arterial wall and an outside-in re-perforation approximately 7 cm more distally (Fig. 2A) . The thrombosed aneurysm sac had completely disintegrated and the denuded part of the stent graft was found beneath. In the area of the proximal SFA perforation a small leak between the vessel wall and the stent Open access under CC BY-NC-SA license.
Open access under CC BY-NC-SA license. graft was detected. The leak was sutured, necrotic tissue removed and the wound was closed over a plate of Gentacoll ® (Gentamicin collagen sponge 1.3 mg/cm 2 , EUSA Pharma (Europa) Ltd, England). The patient was discharged three days after surgery. Notably, the patient had insisted that localized surgery in the area of the swelling was the only option he could accept. Thus a primary bypass was not an option in this case, and the patient resented the idea of open surgery until no other option was available.
The patient was readmitted three weeks after the exploration of the endostent due to recurrent swelling and spontaneous secretion of fluid from a cutaneous fistula. The fistula was covered by a compression bandage. An endoleak of the distal end of the graft was discovered with ultrasound and thus it was decided to treat the patient with an extra-anatomical (lateral tunnelation) femoropopliteal polytetrafluoroethylene (PTFE) by-pass graft. In addition to the PTFE by-pass, removal of most parts of the stent graft was performed (medial incision) (Fig. 2B and C) . Follow-up after one week and three months after the surgical procedure showed a patent bypass graft, reduced swelling of the leg, palpable pedal pulses and no claudication.
Discussion
In this case, a hygroma developed after an unintended, partially extra-vascular deployment of a stent-graft. Two consecutive explorations resulted in a femoro-popliteal polytetrafluoro-ethylene (PTFE) by-pass graft as the final solution. When deploying a stentgraft in an aneurysmal region there is a risk of damaging the arterial wall. The SFA is known for added stress of continuous mobility and a significantly increased inflammatory response after stenting. Secondary migration of the stent graft might be an alternative explanation to iatrogenic perforation of the vessel. Additionally, the use of three stent grafts might have contributed to unfavorable movements and forces within the SFA. This is supported by Tielliu et al., 2 who found a high incidence of stent fractures in overlapping stents in popliteal aneurysms. Another explanation for the observed leak and development of a hygroma could be due to the disintegration of the thrombosed aneurysm sac leaving the stentgraft denuded. This is supported by the relatively late development of the hygroma.
A primary vein bypass with exclusion of the aneurysm as opposed to endovascular treatment was clearly a better solution in our case. Use of the great saphenous vein was not possible at the third operation (bypass procedure) due to severe fibrosis of the vein, as a result of the vein passing through the hygroma cavity ( Fig. 2A) . Use of the contralateral vein was not considered due of the patient's general resentment of open surgery.
Endovascular treatment of aneurysms in the SFA-popliteal segment is emerging, especially popliteal aneurysms, 5 but very few large series reporting on the long-term outcomes have been published. [6] [7] [8] No large randomized studies comparing open and endovascular treatment have been performed. SFA aneurysms are rare and only case reports and smaller series with endovascular treatment have been reported. A review from 2008 found 61 reported cases of SFA aneurysms. Only three of them were treated with endovascular stent grafts. 9 In order to maximize long term patency after endostenting of SFA/popliteal segments, inflow and outflow is crucial, i.e. an outflow of at least one, but preferably, two crural vessels is required. 10 
Conclusion
The lack of evidence for best surgical treatment, open or endovascular, mandates careful selection for endovascular treatment of aneurysms in the femoro-popliteal artery segment.
